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I. EXECUTIVE SUMMARY

The Trinity Bay Discovery Cenf@BDCLiving Shoreline project aimed pyotect the shoreline

of the TBD@roperty from erosionand restorefringingestuarine marsh habitatOwned bythe
Galveston Bay Foundatid@BF)TBDC is a 1acre conservation and education property located
on the northwest shoreline of Trinity Bay in Chambers County, Téxiagty Bay is a high wave
energy environment, particafly in the immediate area of the project. The project is located
along approximately 880 feet of eroding shoreline. Witithen waves have impaired the twenty
yearold bulkhead installed by previous landownergsulting in severe shoreline erosion asliwe
as vegetation and soil losses.

GBF and project partners developdwetTBDA.iving Shoreline projec¢b reduce wave energy
impacting the shoreline, halt erosion of the shoreline, and promote deposition of suspended
sediments landward of the structuréfter acquiring the necessary permits and competitively
bidding the project, GBF oversaw the constructiof the 780-foot rip-rap breakwaterwhich
protects 540 feetof shoreline In addition, GBF worked with volunteer groups to constd@d
linear feet ofoyster shell breakwater along the northeastern shoreline which res¢heslowest
amount of wave actin. The breakwater structures created approximately tvagres of calm
water habitat thatwill allow for the reestablishment ofntertidal marsh As ofAugust2019, over

half an acreof this area has been planted with smooth cordgrass by GBF vohsntee
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[I. PROJECT DESCRIPTION

The TBDCLiving Shoreline projeadimedto restore estuarine marsh habitand protect the

LINE LISNII @ Qa &a K2 NBf Ay TheTBDNRrdpertds/ dcquiyed28BBANS2RELE A 2 Y @
with the goal of developing it into a publicly accessible nature/education center with a variety of
habitat restoration demonstration projects, ong environmental education, and volunteer
opportunities. Thel7-acreproperty sits on a point with resplendent views of Trinity Bay and is
bisected by Cedar Gully, a freshwater gully which flows directly into the bay.

Like many shorelines along this paift the bay system, th&BDGCshorelinehas experienced
historical erosion and loss wéluablefringing marsh. To abate this erosion and continued loss of
property, the previous landowners of the (newamed) TBDC installed a bulkhead along the
entirelengk 2 F (1 KS LINE LIS RUyeaQ ago. Newetietddlkheddis failiggSaNd the
predominate wind and wave action has exacerbated sherelineerosion.Approximately 240
feet of bulkhead failed entirely along theoutheasterncorner of the property. fiis location
receives thegreatestwave action and without protection lostearly60 feet ofland.

In orderto reduce wave enengand restore fringing marsh habitat along thBDGhoreline GBF

and partnersinstalled rip-rap and oyster shelbreakwatersand are now in the process of
transplanting smooth cordgradsehind the structures. It is anticipated that these breakwaters
will not only reduce wave action and halt erosion, but will also result in sediment accretion
behind the structures, building up intertidal elevations for the expansion of fringing marsh
habitat. In addition, he hard structuresparticularly the oyster shelyill provide substrateon
which oystelarvaecan attach and grow into matured oystenscieasing oystereef habitat and
reinforcing shoreline protection featureAsdemonstrated at numerous other high wave energy
project sites around Galveston Bagip-rap breakwaters have been successfulr@ducing
erosion, accreting sediments, reestabling fringing marsh, and providing hard substrate
suitable for oyster development.

The goals of the projedhcluded:
1 Construct up to 1,200 feet of breakwater along the eroding shoreline and failing bulkhead
1 Restore up to 2.0 acres oitertidal marsh between breakwater and shoreljrend
1 Protect the valuable coastal habitat afGBF education and conservation property
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[ll. PROJECT METHODOLOGY

Project activities began i2015 with GBF securing a survey contract with Cobb Fendley. In June
2016, a LSLS survey of the shoreline was completed. Based on the survey findings and multiple
site visits by GBF Conservation Team staff, the size and location of 4fap rgmd oyster séll
breakwater structures was determined. This information was used to submit a lease application
to the TX General Land Office (GLO) in July 2016 as well as a permit applicatiob $Ahay

Corps of Engineers (USAQE)August 2017. The GLO lease wascated on July 26, 2017
(SL20170014) and the USACE permit was approved on September 255R0370(1 -00589)

In early 2018 GBF secured an additional survey contract with Ducks Unhmhitedompleteda
bathymetric survey of the project site in Febru@g18.GBF staff performed additional site visits
to confirm the required size of the ripap breakwateibased on these findings

From April to July of 2018, student volunteétsmD . CQ& &l ALJ G2 1 oAGEGe t
300 feet of the oyster shelbreakwater along the northeastern shoreline of the properthe
aKStfta 6SNBE 200FAYySR FNRBY Rnddhe voludiedrican§ridtion K S £ f
was supported by TX Parks and Wildlife Department (TPWD) as well as Houston Wilderness
funding During this same timeGBF developed bidding and contract documents forrtheap

breakwater portion of theproject.

Anotice to Bidders was advertised in the Baytown Sun newspaper on June 5 and June 12, 2018.
GBF also distributed the documents directly to project partners and contractors that expressed
an interest in these typef projects in the pastA prebid meeting was held ahe TBDC property

on June 14, 2018

Twobids were received on June 28, 20GH- determined that the low bidder was well qualified

G2 O2YLX SGS GKS LINR2SOO YR I b20iA0S 2F ! gl NR
Inc.onJuly3,2018. O2y a i NHzOG A2y O2y (N} OG0 o6 & SESOdziSR
20,2018.Andt OS (2 LINPOSSR ¢l & |taz2 AaadsSR G2 / NI gf
the contract.

5dzZNAy 3 (GKS f1ad ¢6SS1T 2F ! dza3dzadz / Nl gf SeQa NBC
Y20Af AT SR 02y a i NUzO (ichrapiete e dighis JenoyaliadtiviieNdn sdgse Q a

27, 2018 and began construction of thp-rap breakwater on August 28, 2018onstruction was

completed on October 1, 2018hd GBF along with US Fish and Wildlife Service (USFxg&¢d

the site to perform a final walkttough. Work was approved pending survey results. In early
November2018 as built surveys were conducted by Wells Land Survey (WLS). Additional cross
section drawings were provided by WLS on December 13, 2018.

As ofAugust2019,the 400foot oyster shell breakwateis complete and ovet3,800stems of
smooth cordgrass have been planted by community and student volunt€keplantingeffort
will be completel with the help of additional student groups and community voluntestarting
next Pring.
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IV.PROJECT RESULTS

At this time, he constructiorefforts, both contracted and volunteer based, have resultedda
feet of riprap breakwater andO0feet of oyster shell breakwater, protecting a total @®Bfeet
of shoreline.Reflective warniry signswere placed bayward of thdap-rap breakwater to warn
and informboatersof the presence of the structurdhe riprap breakwaterwas left open on the
southernmost and northernmost endsdgapswere integrated into theoyster shelbreakwater
structure to enable ingress/egress$ water and wildlife.The breakwatestructuresprotect the
17-acre TBDC property arfthve establishe@ two-acre calm water habitat area between the
structuresandthe shoreline. Thiswo-acre area has the pential to restore intertical marshas
elevations allowAs ofAugust2019,over 0.50acres of this area has be@tantedwith smooth
cordgrass by community volunteers asididents

V.MOVING FORWARD

Upon completion of this grant agreeme@BF will continue tpursuevolunteer, student, andbr
contractualopportunities to plant the area behind the breakwasavith smooth cordgrass.

If funding allowsGBF will monitor the project site fap to five years. Monitoring will include

vegetation data an@ystercommunitydatacollectionwith assistance from partners at TX A&M
University Galveston and/or University of Houston

VI.PROJECT FUNDING

Partner Contribution Contribution Type
GBERTCEQ) $85,000.00 State
USFW&oastal Program $45,471.69 Federal
CCA Texas $40,000.00 Private
NFWF Conoco Philips via .

Houston Wilderness $25,000.00 Private

TOTAL: $195,471.69
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VII. CONCLUSIORLESSONS LEARNED

Theshoreline dynamicat the TBD@roperty aresimilar to another GBF property, Shipe Woods,
located on the eastern side of Trinity Bay. Therap breakwater constructed along the Shipe
Woods shoreline has been successful, showing significant sediment accumulation and marsh
growth post transplantingefforts. Thusthe TBDC ripap breakwater was modeled after this
design.

Based on the elevation data provided by Ducks Unlimited and an assessment of the mean high
tideleve, GBRSOARSR 2y | LINBFSNNBR Siabhrebkivatez\Whil2 ¥ bH P
this height has proven effective at reducing wave aci@onl depositing sediment shoreward,

GBF staff hee observed water overtopping the breakwater on at least three occasiomsrly

2019 If extremehigh tide conditions persist, it may be pruateto construct a larger structure,

LISNKF LA 2 Iy StS@riiazy 2F bo®dnQ b! 53 2y Fdzi

The bdding structurefor this project wadbased on lineafeet rather than tonnage or cubic yards

in an effort to avoid material shortageBased on past shoreline protection projed&BF found

this to be the most effective method to bid linear projects and reduce risk.appisoachproved

vital for the TBDC Living Shoreline project as there was temporary shortage of the specific rock
graderequired for the project due to high demand in the Houston area. Based on discussions
with the contractor it appears this shortage was due to pdstricaneHarvey flood mitigation
projects
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VIIl.PROJECNAP

Trinity Bay

Trinity Bay
Discovery Center

Oyster Shell Breakwater
= Scction A (75 ft)

= Section B (150 f1)
= Section C (75 ft)

= Section D (50 ft)

= Section E (50 ft)
Rip-Rap Breakwater
=== Section A (650 ft)

== Section B (130 fi]

TBDC Living Shoreline

Project Name: Trinity Bay Discovery Center Shoreline Protection gu\ GA LVESTON BAY

Project Location: Beach City, Chambers Co., Texas FOUNDATION
Image Source: ESRI World Imagery

Frojection:NAD 1983, UTM Zone 15N 1100 Hercules Ave. Ste. 200, Houston, TX; (281) 332-3381
Date Drawn: 8/27/2019 Drawn by: H.Leija
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IX.PROJECHHOTOGRAPHS

Figure 1 Approximate locations ofrinity Bay Discovery Center shorelmeer time
indicating erosion on southeastern point since the failure of the bulkhead in 2012.



Final Repdr
August 302019

NNNEERENRCARIRAE

Figure3. View of northeast shoreline AFTER debris removal facing east/southeast
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Figure4. Removal of pier pilings/debris

Figureb. Start of construction of the southernmost sectionrgf-rap breakwater



